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1. SCOPE. 
 
This Test Operations Procedure (TOP) provides test methodology for determining the technical 
performance, safety, and reliability characteristics of shelter systems as specified in requirements 
documents.  It does not cover special testing such as sound level, ventilation, etc., governed by 
separate TOPs.  This document does not impose design specifications; rather, it describes 
tailored processes that result in realistic test methods based on materiel system performance 
requirements.  The focus pertains only to those levels of testing appropriate for military shelter 
systems and considers test levels neither too high nor too low but based on the environments that 
the shelter systems will be deployed in throughout their service life. 
 
Shelter systems encompass tactical shelters, non-tactical shelters, cargo bed covers (CBC), and 
camouflage nets.  Tactical shelter systems are highly mobile, transportable structures designed 
for a functional requirement that provides a live-in/work capability.  These structures can be 
rigid wall shelters, soft wall shelters, or hybrid shelters.  Rigid wall shelters are pre-sized non-
expandable or expandable shelters that are transportable by land, sea, or air.  These shelters 
require minimal site preparation and no specialized setup.  Soft wall shelters include air-
supported and prefabricated structures that are transported and then erected or assembled on site.  
Hybrid shelters are a combination of rigid wall and soft wall shelters that are transported and 
erected or assembled on site.  Non-tactical shelters are modular or prefabricated structures 
designed to be shipped to the operating location and assembled with external unit support.  Non-
tactical shelters include containers (e.g., MILVANs, CONEX containers) and refrigerated 
structures. 
 
Shelters also include enclosures for computers, communications equipment, and other 
“permanently” mounted equipment not meant to be removed at destination.  Shelters also 
encompass International Organization for Standardization (ISO) shipping containers modified or 
built to provide live-in and work-in capability or have permanently mounted equipment.  CBCs 
provide a vented, weather-tight, and lockable rigid wall enclosure mounted to tactical wheeled 
vehicles and trailers to store, protect, and secure equipment, tools, and other theft-prone items. 
CBCs are designed not to interfere with the carrier’s mobility by ground, air, or rail.  
Camouflage nets are screen systems used to conceal and sometimes cool tactical equipment in 
woodland/desert environments.  
 
2. FACILITIES AND INSTRUMENTATION. 
 
2.1 Facilities. 
 
 a. Rain Test Facility. 
 
 b. Environmental Test Facility. 
 
 c. Transportability Test Facility. 
 
 d. Electromagnetic Interference (EMI) Test Facility. 
 
 e. Areas capable of conducting Blackout, Sound, Sand and Dust tests. 
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2.2 Instrumentation. 
 
2.2.1  Calibration. 
 
All instruments used to monitor or control test parameters must be calibrated for accuracy.  
Generally, instruments should be checked prior to and after each test. Calibration intervals must 
meet the guidelines of American National Standards Institute/National Conference of Standards 
Laboratories (ANSI/NCSL) standard Z540.31** or ISO 100122.  All instruments and test 
equipment used in conducting the tests in this document must:  
 
 a. Be calibrated to laboratory standards, and be traceable to the National Standards via 
primary standards.  
 
 b. Have accuracy equal to at least one-third the tolerance of the variable to be measured.  
In the event of conflict between this accuracy and guidelines for accuracy in the test methods of 
this TOP, the TOP governs.  
 

Instrument Tolerance 
Wind direction +1° 
Ambient wind velocity +10% of specified value 
Relative humidity +5% 
Ambient air temperature +2 °C (+3.6 °F) 
Test thermocouple temperature +2 °C (+3.6 °F) 
Total elapsed time +1% of specified value. 
Pressure +5 percent of specified value or +200 Pa, 

whichever is greater 
 

Instrument Requirement 
Platform Scales accuracy of 0.5 kg (1 lb) 
Wind-producing machine to maximum of 121 km/hr (75 mph) 
Measuring tape steel at least twice as long as the maximum 

dimension of test item 
Stopwatch + 1 second  
Cameras/film still and video 

 
3. REQUIRED TEST CONDITIONS. 
 
The sequence of test events must take into account the likelihood of damage to the test item 
during testing and the number of test items received; therefore, nondestructive test events should 
be conducted before destructive test events.  For example, Blackout, Low Temperature, or High 
Temperature should be performed before Durability, Snow Load, or Blowing Rain Tests.  If a 
test item is not mission-capable, no further testing will be conducted unless the item is repaired 
or replaced. 
 
 

                                                           
** Superscript numbers/letters correspond to those in Appendix D, References. 
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4. TEST PROCEDURES. 
 
During each phase of the test, test samples of three should be used, if possible. 
 
4.1 Initial Inspection. 
 
The purpose of this test is to determine if the test item(s) is/are complete and ready for testing.  
The shelter system should be erected or set up in accordance with the Operator’s Technical 
Manual (TM).  The TM is normally supplied with the test item.  If possible, set up the test item 
under standard ambient conditions to ensure that it is operating properly and to obtain baseline 
performance and background data. 
 
 a. Background data of each item:  
 
  (1) Item nomenclature, model, serial number, manufacturer, etc. 
 
  (2) Inventory of major components.  Use sample list (Table 1) if an Inventory List is 
not provided. 
 
  (3) Environmental test history of the test item.  Determine if the test item has been 
tested before. 
 

TABLE 1.  TEST ITEM INVENTORY LIST. 
 

Test Project No________________________________           Item No._________________ 
 

ITEM 
NO. NOMENCLATURE 

MODEL/SERIAL 
NO. QTY PHYSICAL APPEARANCE 

     
     
     
     
     
     
     

 
 b. Visually inspect the shipping package(s) and test item(s), and record the following: 
 
  (1) Any damage to the shipping package(s). 
 
  (2) Any damage to the test item or its accessory equipment including: 
 
  (a) Test item tears, broken accessories. 
 
  (b) Test item material deterioration. 
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  (c) Manufacturing defects. 
 
  (d) Evidence and effects of moisture, spillage, mildew, or insect attack. 
 
  (e) Evidence of wear. 
 
 c. Compare the items received to the item inventory list.  Record any shortages, such as: 
 
  (1) Missing accessories. 
 
  (2) Missing tools. 
 
  (3) Missing instructions. 
 
  (4) Missing components. 
 
 d. Photograph the following: 
 
  (1) Fully deployed shelter. 
 
  (2) Evidence of damage. 
 
  (3) Manufacturer’s labels and instructions (safety (cautions, warnings, lifting), 
operating, maintenance, etc.) attached to the test item. 
 
4.2 Safety and Health. 
 
The purpose of this test is to determine any safety or health hazards associated with the test item.  
Safety assessment will focus on obvious hazards to the operator using the System Safety 
Verification Checklist in Appendix B. 
 
 a. The test item will be inspected as a system, and no disassembly of components or 
subsystems will be performed other than those specified as part of user-level maintenance.  The 
observation of a potential hazard will be investigated to determine its severity, appropriate 
measurements will be taken to document the hazard, and avoidance procedures will be 
developed.  The hazards will be classified in accordance with MIL-STD-882D3, and risk level 
will be assigned.  For risk levels above low (Figure 1), hazard avoidance procedures or control 
measures will be incorporated prior to continuation of testing. 
 
 b. Safety documents shall be reviewed to determine compliance to test and safety 
requirements.  Safety documents include but are not limited to Safety Assessment Report (SAR), 
Health Hazard Assessment Reports (HHARs), and Material Safety Data Sheets (MSDS).  Use 
TOP 10-2-5084 as guidance.  The safety inspection will focus on obvious hazards to the operator. 
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Figure 1.  Hazard probability/severity chart. 
 

4.2.1  Toxic Fumes. 
 
Conduct toxic fumes test in accordance with TOP 02-2-6145 to determine the levels of toxic 
substances produced by the test item during operation. 
 
4.3 Physical Characteristics. 
 
The purpose of this test is to determine physical characteristics, center of gravity (CG), and 
weight distribution of the test item as applicable. Testing is conducted in accordance with TOP 
01-2-5046.  Determine the following for the test item: 
 
 a. Test Item and Accessory Characteristics.  Physical dimensions, including length and 
width or floor space; height of the roof at all significant points; internal volume; height, width, 
type, and number of operational doors, personnel doors, and windows; and size, location, 
dimensions, and number of heater duct openings, vents, and other designed openings. 
 
 b. Material physical and chemical characteristics. 
 
 c. Transportability interface. 
 
 d. Interoperability and interface requirements. 
 
4.4 Blackout/Near Infrared (NIR) Detectability. 
 
The purpose of this test is to determine if the test item can prevent detectable light leakage when 
viewed with the naked eye and with Night Vision Goggles (NVG). 
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 a. Erect or set up the shelter in accordance with the Operator’s TM.  The test area must 
be capable of accommodating the deployed test item with no visual obstructions within a 300-m 
(984-ft) radius around the entire test item. 
 

 
 

Figure 2.  Blackout test setup. 
 

 b. Markers will be deployed along two concentric circles at 45 degree increments around 
the test item at distances of 100 and 300 m (328 and 984 ft) from the test item’s center point (see 
Figure 2). 
 
 c. Blackout/NIR Detectability testing shall be conducted on a moonless night at the end 
of astronomical twilight.  Astronomical twilight is the time when the sun is below the horizon 
such that the sky is no longer illuminated by the sun, and it is dark enough for all observations.  
Moon rise/set and astronomical twilight hours are obtained from Naval Meteorology and 
Oceanography Command official website:  http://aa.usno.navy.mil/data/docs/RS_OneYear.php.  
For example, on 21 January 2010, the moon sets at 1302 hours and astronomical twilight ends at 
1847 hours.  Therefore, Blackout/NIR Detectability testing should start at approximately 
1848 hours (see sample charts in Appendix C).  The following shall be performed:  
 
  (1) The lights supplied with test item (or fluorescent lights meeting MIL-L-44259C7 
or a 100-watt incandescent lamp) will be positioned as described in the Operator’s TM.  If no 
procedure is described in the TM, each light shall be placed anywhere in a plane 0.6 m (2 ft) 
from one inside end wall and every 2.7 m (9 ft) of floor space along the center of the test item.  
 
  (2) Good communication must be established between the test personnel instructing 
the observers and the test personnel who turns the light on and off inside the test item.   
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  (3) For blackout testing at 100 m (328 ft) with the naked eye, five observers will first 
be dark adapted for at least 30 minutes.  Observers will be placed in a completely dark area for 
the entire 30 minutes until instructed by test personnel to commence testing.  If observers’ sight 
becomes compromised from exposure to a light source in the immediate area, they must be re-
adapted for an additional 30 minutes. 
 
  (4) Following dark adaptation, conduct baseline light detection test for each observer 
to determine if observer can see light leakage with naked eye from the test item during the actual 
test conduct.  For example, starting at the zero marker at 100 m, when instructed, each of the five 
observers shall observe low intensity light source emitted by one personnel outside the test item.  
Light source could be blackout light from an HMMWV or any other low intensity or blackout 
light available. 
 
  (5) The five observers will then traverse the 100-m (328-ft) circle starting at the zero 
marker and then to each 45 degree marker.  When instructed by the test personnel, each of the 
five observers will view the test item with the naked eye from each 45 degree marker.  
Observation will be done separately in a predetermined trial sequence as shown in Table 2.  Each 
observer trial sequence will be under two conditions, one with the light inside the test item 
turned on and one with the light turned off. 
 

TABLE 2.  OBSERVER TRIAL SEQUENCE. 
 

Trial No. 

View 
Angle, 

deg 
Light 

Sequence 

Natural Eye, 
% of 

Observers 
NVG, % of 
Observers 

100 m  
(328 ft) 

300 m  
(984 ft) 

1 0 On     
2 Off     
3 45 Off     
4 On      
5 90 Off     
6 On     
7 135 On     
8 Off     
9 180 On     
10 Off     
11 225 Off     
12 On     
13 270 On     
14 Off     
15 315 On     
16 Off     
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  (6) Test personnel will record whether there is light leakage or no leakage for each 
observer response at each 45 degree marker. If light leakage is determined to be the result of 
improper test item setup, correct the problem and repeat the test. 
 
  (7) For NIR detectability testing at 300 m (984 ft) with NVG, three observers will 
traverse the 300-m circle from the test item starting at the zero marker and moving to each 
45 degree marker, observing the test item with NVG.  Each observer will be asked if light is 
visible from the test item (each observer must remain unaware of the others’ answers).  Each 
observer shall view the test item in a predetermined trial sequence as shown in Table 2.   
 
  (8) Test personnel will record whether there is light leakage or no leakage (as 
observed with NVG) for each observer response at each 45 degree marker.  
 
  (9) Photograph the test item with a camera coupled with an Image Intensifier at each 
45 degree marker along the 300-m (984-ft) circle according to the predetermined test sequence 
(see example in Figure 3).  The Test Officer will compare the photographs to the observer 
comments. 
 
 d. For blackout testing under ingress/egress conditions, erect the test item in accordance 
with the Operator’s TM with the vestibule facing the zero marker.  Repeat step (4) from the zero 
marker while one observer enters the test item through the doorway at the vestibule and while the 
observer leaves the test item through the doorway at the vestibule. 
 
 e. Present the data in terms of percent correct response relative to distance and viewing 
angle (see Table 2). 
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Figure 3.  Examples of Blackout test photographs, one with light emission. 
 

4.5 Roof Load.   
 
4.5.1  The purpose of this test is to determine the degree to which the test item can withstand a 
roof load without sustaining damages.  Roof load includes snow load on soft wall shelters and 
rigid wall shelters and personnel load on rigid wall shelters.   
 
 a. Roof load testing shall be performed in accordance with Army Regulation  
(AR) 70-388, and American Society for Testing and Materials (ASTM) E 1925-049.  Roof load 
test procedures herein pertain to three types of structures: rigid wall shelters, soft wall shelters, 
and hybrid shelters. 
 
 b. The extent of roof load testing will take into account only the roof surface area that 
collects snow.  
 
  (1) Rigid Wall.  Rigid wall shelters are typically certified ISO containers.  These 
systems can be configured several ways depending on the requirements.  Some rigid wall 
shelters, such as the type shown in Figure 4, have the assembled expansion unit slide out of each 
side of the container.  In containers such as the type shown in Figure 5, walls fold down to 
expand floor space; panels are then erected to enclose the expansions and make the structure 
rigid.  For testing purposes, rigid wall shelters must meet two criteria: snow load and personnel 
load.  The time duration for both snow load and personnel load is 5 minutes.   
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Figure 4.  Two-sided medical operating room with rigid walls and expandable floors. 
 
 

 
 

Figure 5.  Two-sided semi-integrated ISO shelter with rigid fold-down walls. 
 

TABLE 3.  LOAD SPECIFICATIONSa FOR SHELTER SYSTEMS. 
 

 

RIGID WALL  
SNOW LOAD  

RIGID WALL 
PERSONNEL LOAD  

SOFT WALL 
SNOW LOAD 

kg/m2 lb/ft2 kg/m2 lb/ft2 kg/m2 lb/ft2 
Specification 195 40 300 660 49 10 

 
aLoad specifications could be less based on ASTM E 1925-04. 
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  (2) Soft wall.  The shape of the roof of a soft wall shelter will be used to determine 
the area of the roof to be used for roof load testing.  The roof snow load criterion of 49 kg/m2 
(10 lb/ft2) is equivalent to a depth of 0.5 m (20 in.) of snow with a specific gravity of 0.1 and 
represents a snowfall of less than 24 hours.  Soft wall shelters must withstand a snow load for 
12 hours. 
 
  (3) Hybrid.  Hybrid shelter systems are a combination of rigid wall and soft wall 
shelters.  Hybrid shelters typically have walls that fold down to form the expansion floor and soft 
covering to form the expansion walls, such as the one shown in Figure 6.  The roof surface area 
for rigid wall sections must withstand a snow load of 195 kg/m2 (40 lb/ft2) and a personnel load 
of 299 kg (660 lb) for 5 minutes.  The soft wall section must withstand a snow load of 49 kg/m2 
(10 lb/ft2) for 12 hours. 
 
 

 
 

Figure 6.  Hybrid shelter with rigid walls and soft fold-down walls. 
 
 c. Snow Load Calculations.  Snow load calculations take into account the shape of the 
roof area under test.  Regardless of shape and architecture, loads acting on a roof sloped up to 
and including 70 degrees will be assumed to act on the horizontal projection of the roof (Figure 
7).  If the roof slope angle exceeds 70 degrees, the roof will be considered free of snow, and no 
snow load testing should be conducted. 
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Figure 7.  Horizontal projection of sloped roof. 
 
4.5.2  Pretest. 
 
 a. Erect the test item in accordance with the Operator’s TM.   
 
 b. Collect pretest data on the functional parameters that will be monitored during and 
after the test event.  For each test item, document roof height before the test, after roof loading, 
and after the test, and include roof deflection data in the test report.  See Table 4 for a sample 
display of this data.  Record the test history of test item and report whether prior tests may have 
influenced the results of the roof load test. 

 
TABLE 4.  ROOF HEIGHT MEASUREMENT DATA.  

 

PRE-TEST 
HEIGHT 

HEIGHT AFTER 
LOAD IS APPLIED 

POST-TEST 
HEIGHT AFTER 

12 HRS 

HEIGHT 
AFTER 

LOAD IS 
REMOVED  

cm in. cm in. cm in. cm in. 
        

 
 c. Snow Weight Calculations.  To determine how much weight to apply to the roof, use 
the following calculations: 
 
  (1) Rigid wall and soft wall calculations: 
 
         Area (m2 or ft2) = LxW  
         Load = (kg/m2 or lb/ft2)  
         Total Snow Weight (kg or lb) = Area (m2 or ft2)  x  Load (kg/m2 or lb/ft2) 
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  (2) Soft wall shelters with sloped roofs.  Calculate the projected roof area by 
multiplying the length (L) times the width (W) (Figure 8). 

 
  (3) Soft wall shelters with arched roofs.  The roof load area is the arc length formed 
by the projected angle (Θ) for roof arcs where snow accumulates, i.e., 70 degrees and length L.  
This arc length (S), is a measure of the height (H) of the arc times the projected angle (70°) in 
radians (Figure 9).  Therefore, 
 
  S (m or ft) = HΘ 
  Arched Roof Area (m2 or ft2) = SxL 
  Total Snow Weight (arched roof) (kg or lb) = Roof Area (m2 or ft2)  x  Load (kg/m2 
or lb/ft2) 

 
 

 
 

Figure 8.  Projected roof area for sloped soft wall tent. 
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Figure 9.  Projected snow load roof area for arched soft wall tent. 
 
4.5.3  Test Conduct. 
 
 a. Rigid Wall Shelter. 
 
  (1) Simulated Snow Load.  The shelter will be subjected to a uniform simulated snow 
load equivalent to 195 kg/m2 (40 lb/ft2).  Apply the simulated snow load to the measured roof 
area by using a sheet of steel plate that matches the size of the roof area (e.g., two 2.4 x 3 m (8 x 
10 ft) sheets side by side in the case of a 2.4 x 6 m (8 x 20 ft) ISO container).  The thickness of 
the steel sheet is calculated by first finding the container roof surface area.  The surface area 
multiplied by the snow load requirement of 195 kg/m2 (40 lb/ft2) yields the total weight.  Load 
the fixed and folding roof areas for 300 seconds (5 minutes), then remove the weight and 
visually inspect the structure for any evidence of structural damage, delamination, permanently 
popped seals, panel separation, etc. 
 
  (2) Simulated Personnel Load.  Both fixed and folding roofs (see Figures 4 and 5) 
shall be subjected to a personnel load of 300 kg (660 lb) (e.g., a 3- x 6-m (1- x 2-ft) sheet of steel 
20 cm (7.8 in.) thick with a density of 7753 kg/m3 (484 lb/ft3).  Place the steel sheet over the 
weakest points of the test item for a period not exceeding 300 seconds (5 minutes).  The weakest 
points on the roof are generally away from the frame, at the middle of the roof, or at the 
horizontal joints. 
 
  (3) Upon completing the test, inspect the for any evidence of structural damage, 
delamination, permanently popped seals, panel separation, etc. 
 
  (4) Record discrepancies and take photographs. 
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 b. Soft Wall Shelter. 
 
  (1) Prior to testing, conduct a visual inspection and note any damage that needs repair 
prior to applying the simulated snow load.  When making repairs, use only items from the repair 
kit provided with the test item.   
 
  (2) Measure and record the roof height before applying the simulated snow load to 
determine roof deflection at the end of the test period.  This measurement can be taken by 
mounting a tape measure inside the shelter at the center of the frame support member along the 
longitudinal axis of the shelter.  
 
  (3) Apply the simulated snow load to the roof area of the test item designated for 
loading using 2.7 x 5.5 m (9 x 18 ft), 0.6-kg/m2 (18-oz./yd2) vinyl sheets, which weigh 9.5 kg 
(21 lb) each (Figure 10).   
 
  # of vinyl sheets = Total Snow Weight (kg or lb)  
    9.5 kg or 21 lb/sheet 
 
 

 
 

Figure 10.  Snow load test of framed tent  
 

  (4) Gradually apply the load, longitudinally centered, to the roof surface so that the 
area covered equals the horizontal projection of the roof. Look for damages as the load is being 
applied.  Record damage or discrepancies. 
 
  (5) After the load is applied, record the deflection measurement from the tape 
measure and allow the shelter to rest for at least 12 hours. 
 
  (6) Use a video recorder to capture any failure that may occur during the test period. 
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  (7) After the test period, record the final deflection from the tape measure then 
gradually remove the simulated snow load from the shelter.   
 
  (8) Inspect the shelter for damages, and record evidence of structural damage, seam 
separation, or fabric damage.  
 
  (9) Determine if there is permanent deformation of the frame member from which the 
tape measure is suspended.  Permanent deformation is calculated as follows:  
 

Permanent Deformation = Pre-Test Height (cm or in.) – Height After Load is 
Removed (cm or in.) 

 
 c. Hybrid Shelter.  Follow procedures 4.5.3a and 4.5.3b above for rigid wall and soft wall 
sections as applicable. 
 
4.6 Durability. 
 
The purpose of this test is to determine the durability characteristics of the shelter.  Durability 
testing of shelter systems consists of two phases:  erect and strike of the shelter on level ground 
with no precipitation, with wind speed not to exceed 24 km/hr (15 mph), and with an ambient 
temperature no lower than 4 °C (40 °F).  One cycle consists of one erect and one strike.  The 
number of erect-strike cycles depends on the life cycle of the test item (default is 50 cycles).  
Inspect the test item for damages after each erection cycle. 
 
4.6.1  Erection. 
 
Starting with the test item packed for transport and on the ground, erect the test item as specified 
in the Operator’s TM and record the following: 
 
 a. Test site wind velocity and temperature. 
 
 b. Time required, as applicable: 
 
  (1) To unpack the item. 
 
  (2) To assemble the test item. 
 
  (3) To assemble the vestibule. 
 
  (4) To anchor the test item. 
 
  (5) To install accessory equipment. 
 
  (6) To complete system erection (from start of unpacking to ready for use). 
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 c. Difficulties encountered, as applicable: 
 
  (1) Unpacking the test item. 
 
  (2) Assembling the test item. 
 
  (3) Anchoring the test item. 
 
  (4) Installing accessory equipment. 
 
  (5) Opening or closing doors. 
 
  (6) Other difficulties during setup. 
 
 d. List accessory equipment installed. 
 
 e. Determine adequacy of TM or instruction manual. 
 
 f. Determine adequacy of supplied tools. 
 
 g. List additional tools required, if any. 
 
 h. Determine training required. 
 
4.6.2  Striking. 
 
Strike the test item as specified in the Operator’s TM and record the following: 
 
 a. Test site wind velocity and temperature. 
 
 b. Time required, as applicable: 
 
  (1) To remove accessory equipment. 
 
  (2) To disassemble the vestibule. 
 
  (3) To disassemble the frame. 
 
  (4) To pack the test item for transport. 
 
  (5) To complete system striking (from start of accessory equipment removal to ready 
for transport). 
 
 c. Difficulties encountered, as applicable: 
 
  (1) Removing accessory equipment. 
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  (2) Disassembling the vestibule. 
 
  (3) Disassembling the frame. 
 
  (4) Removing the anchoring stakes from the ground. 
 
  (5) Packing the test item for transport. 
 
4.6.3  Crew Size. 
 
 a. Determine the time required to erect and strike each test item when applicable by 
averaging the times required by the crew size specified in the TM. 
 
 b. If the test seeks to determine the optimum crew size, conduct the number of strike-
erect events with crews of specified sizes while holding the crew size constant for the duration of 
the test.  Record the crew size with the lowest average time as the maximum crew required to 
erect and strike the shelter.  Record the smallest crew that can successfully erect and strike the 
shelter as the minimum crew size.  The optimum crew size will normally be between the 
minimum and maximum crew sizes.  Determine the optimum crew size by evaluating the 
performance of individual crew members and by evaluating the data for all crews.  The optimum 
time required will be the average time required for the optimum crew size. 
 
4.7 EMI.   
 
EMI testing must be conducted in accordance with Military Standard (MIL-STD) 46110 and  
TOP 1-2-51111 as applicable. 

 
4.8 Transportability. 
 
Testing must be performed as described in MIL-STD-81012, TOP 01-2-50013, and  
TOP 01-2-50114 as applicable. 
 
 a. Sling and Tie-down Attachments.  The objective of this test is to determine if sling and 
tie-down attachments comply with dimensional/directional limits and design, positioning, and 
strength requirements for transportability. 
 
 b. Rail Transportability.  The objective of this test is to determine if the test item meets 
the specified requirements for rail transportability certification by assessing the structural 
integrity of the test item and the adequacy of the tie-down system and tie-down procedures. 
 
 c. Road Transportability.  The objective of this test is to determine if the test item can be 
transported on and off highways. 
 
 d. Air Transportability – Fixed Wing Internal.  The objective of this test is to determine 
the suitability of the test item to be transported by U.S. Air Force (USAF) and Civil Reserve Air 
Fleet (CRAF) fixed-wing aircraft. 
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 e. Air Transportability – Rotary Wing Internal.  The objective of this test is to determine 
the capability of the test item to be transported in an internal configuration by rotary-wing 
aircraft. 
 
 f. Air Transportability – Rotary Wing External.  The objective of this test is to determine 
the capability of the test item to be transported in an external configuration by rotary-wing 
aircraft. 
 
 g. Air Transportability – Airdropped Materiel.  The objective of this test is to determine 
the suitability of the test item to be airdropped from fixed-wing aircraft. 
 
 h. Vibration Shaker Table.  The objective of this test is to determine if the test item and 
associated components can withstand the transportation environment associated with delivery 
during deployment. 
 
 i. Shock/Transit Drop.  The objective of this test is to assess the structural integrity and 
impact resistance of the test item during transport. 
 
4.9 Environmental. 
 
The applicable environmental tests, such as solar radiation, humidity, and salt fog shall be 
performed as described in MIL-STD-810.  In addition, the following wind, rain, temperature, 
sand, and dust tests are required to be performed as described in this TOP. 
 
4.9.1  Wind. 
 
The purpose of this test is to determine if the unoccupied test item can withstand wind without 
sustaining damage. 
 
4.9.1.1  Steady Wind. 
 
Determine the effects of a continuous wind as applicable: 
 
 a. Erect the test item in accordance with the Operator’s TM.  Position the wind machine 
perpendicular to the side of the shelter that will be tested.  The wind machine must be at a 
distance of 6 m (20 ft) from the side of the shelter or an appropriate distance to achieve the 
desired wind speed.  In general, use one wind machine for every 5 m (16 ft) length of shelter side 
to be tested (Figure 11). 
 
 b. Subject the side of the test item containing the primary entrance to winds of 
88.5 km/hr (55 mph) for 30 minutes.  Record any damage incurred. 
 
 c. Apply winds at 88.5 km/hr (55 mph) for 30 minutes on a single side 90° adjacent to 
the test item side of step b.  Record any damage incurred. 
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 d. Repeat steps b and c as applicable with the wind applied on the corner formed by the 
sides of step b and step c. 
 
4.9.1.2  Gust Tests. 
 
Determine the effects of wind gusts as follows: 
 
 a. Erect the test item in accordance with the Operator’s TM. 
 
 b. Subject the side of the test item containing the primary entrance to three continuous 
wind gusts of 105 km/hr (65 mph) for 10 seconds each during the 30-minute duration specified 
in 4.9.1.1. 
 
 c. Repeat steps a and b with the wind applied on the side of the item 90o adjacent to the 
test item side with the primary entrance. 
 
 d. Repeat steps b through c with the wind applied to the corner formed by the sides of 
step b and step c. 

 

 
 

Figure 11.  Wind and Blowing Rain test setup. 
 
4.9.2  Rain. 
 
The purpose of this test is to determine if the unoccupied test item can withstand rain without 
leaking or sustaining damage: 
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4.9.2.1  Steady Rain. 
 
Determine the effects of steady rain as follows: 
 
 a. Erect the test item in accordance with the Operator’s TM. 
 
 b. Subject the test item to rainfall rate of 4 in/hr (10 cm/hr) for 30 minutes or as described 
in the Detailed Test Plan (DTP). 
 
 c. Inspect inside the test item for water intrusion.  Record any water intrusion incurred 
and the probable point of entry.  Intrusion (leakage) is defined as follows: 
 
  Negligible – damp spots, barely noticeable. 
 
  Minor – droplets forming on the fabric or at the seams, but not falling under ordinary 

circumstances in a way to impair the intended use of the shelter. 
 
  Major – water continually leaking and dropping off or running down the item’s inner 

surface in a way that impairs the intended military use. 
 
4.9.2.2  Wind-Driven Rain. 
 
Determine the effects of wind-driven rain on the test item as follows: 
 
 a. Erect the test item in accordance with the Operator’s TM.  Position the wind machine 
as described in 4.9.1.1. 
 
 b. Subject the test item to rainfall rate of 5 cm (2 in.) per hour. 
 
 c. Apply winds at 88.5 km/hr (55 mph) for 30 minutes.   
 
 d. Subject the side of the test item being tested to three continuous wind gusts of 
105 km/hr (65 mph) for 10 seconds during the 30 minutes. 
 
 e.  Inspect the test item for leakage or damage.  Inspect inside the test item for water 
intrusion.  Record any water intrusion incurred and the probable point of entry.   
 
 f. Repeat steps b through e for the side 90° adjacent to the side tested in step c as 
applicable. 
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4.9.2.3  Water Spray. 
 
Testing shall be conducted in accordance with MIL-STD-810, Procedure II. The purpose of this 
test is to determine if the test item can withstand water sprayed against the test surface without 
leaking or sustaining damage.  The pressure of the water spray shall be determined from the 
requirements or at a minimum rate of 276 kPa (40 psi).  A 276-kPa nozzle pressure should 
produce water droplets traveling at approximately 64 km/hr (40 mph). 
 
Conduct the following as applicable: 
 
 a. Set up the test item in accordance with the Operator’s TM under the rain fixture. 
 
 b.  Position the nozzles of the rain fixture 48 cm (19 in.) from the side to be tested. 
 
 c. Spray water onto the test surface and adjust pressure gauge such the water pressure is 
276 kPa.  Spray the test item for 40 minutes. 
 
 d. After the 40-minute spray period, inspect the interior of the test item for water 
intrusion.   
 
 e. Repeat steps b, c, and d for each successive side to be tested. 
 
 f. Estimate and record the volume of any infiltrated water and the probable point of 
entry. 
 
 g. Perform operational check if applicable. 
 
 h. Inspect the test item for the following if applicable and record any discrepancies: 
 
  (1) Physical damage. 
 
  (2) Permanent deformation. 
 
  (3) Delamination. 
 
  (4) Seal separation. 
 
  (5) Degraded operation. 
 
  (6) Photograph any damages. 
 
4.9.3  High/Low Temperature Storage and Operation. 
 
Conduct testing in accordance with MIL-STD-810, Test Methods 501 and 502.  If applicable, 
conduct the heat retention test described below in addition.  
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4.9.3.1  Heat Retention Test. 
 
Conduct heat retention tests to determine heat retention capability of the test items. 
 
 a. Erect the test item(s) in environmental test chamber in accordance with the Operator’s 
TM. 
 
 b. Before all tests, inspect all components for serviceability. 
 
 c. Install instrumentation and allow it to stabilize as applicable. 
 
  (1) For example, in a shelter with a rectangular footprint, install thermocouple racks 
every 2.8 m (9 ft) as illustrated in Figure 12. 
 
  (2) The number of thermocouple stands will depend on the area of the footprint. 
Position the thermocouples at head, hand, and knee locations as shown in Figure 13. 
 
 d. Close all vents, windows, and doors. 
 
 e. Lower chamber temperature according to the test requirements. 
 
 f. Upon achieving a stable temperature at head, hand, and knee positions, turn on heaters 
and allow them to run until the required hand-level temperature stabilizes.  Temperature 
stabilization is attained when the temperature in the test item is considered to have the longest 
thermal lag and is changing at a rate of no more than 2.0 °C (3.6 °F) per hour. 
 
 g. Upon achieving a stable hand-level temperature, turn off the heaters.  Monitor 
temperatures at 1-minute intervals to ensure enough data is collected for comparison to other test 
items. 
 
 h. Use temperatures at hand level to determine cool-off time.  Terminate the test when 
the hand level temperature stabilizes (15 minutes of consecutive temperature, or after 1 hour has 
elapsed). 
 
 i. Compare all data points to determine heat retention of each test item.   
 
 j. Use temperature categories C1 and C2 as outlined in MIL-STD 810, Table C-I, 
whenever possible. 
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Figure 12.  Thermocouple locations in rectangular shelter. 
 
 

 
 

Figure 13.  Thermocouple temperature sensing locations. 
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4.9.4  Blowing Sand or Dust. 
 
Conduct blowing sand and dust tests to determine if the test item can resist penetration of 
blowing sand or dust in accordance with TOP 01-2-62115. 
 
4.10 Human Factors Engineering (HFE). 
 
Conduct HFE tests and considerations in accordance with TOP 01-2-61016. 
 
 a. Lighting.  The purpose of this test is to assess the adequacy of workspace lighting.  
The procedure is primarily intended for internal enclosures but can be extended to external work 
sites to the degree that requirements for external lighting are consistent with those for internal 
illumination. 
  
 b. Noise Measurement.  The purpose of this test is to determine if noise levels produced 
by an item (or components of that item) under test present hazards to personnel, or if they meet 
aural non-detectabillty criteria, speech intelligibility considerations or contribute to community 
annoyance. 
 
 c. Temperature, Humidity, and Ventilation Measurements.  The purpose of this test is to 
evaluate temperature, humidity, and ventilation of enclosed areas that have controls for these 
environmental factors, with the exception of Wet Bulb Global Temperature (WBGT), which 
applies to the outdoor environment and to enclosed areas without any means to control these 
environmental factors. 
 
4.11 Reliability, Availability, and Maintainability (RAM). 
 
Conduct testing in accordance with TOP 01-1-03017.  During all testing, record the following: 
 
 a. Scheduled maintenance as directed by the Operator’s TM. 
 
 b. Equipment deficiencies and possible causes. 
 
 c. Adequacy of the interchangeability of parts for replacement operations. 
 
 d. Adequacy/accuracy of the technical and maintenance instructions provided in the 
Operator’s TMs. 
 
4.12 Final Inspection. 
 
The purpose of this test is to determine if the test item is complete and ready for shipping. 
 
 a. Visually inspect the test item for previously unreported physical damages that may 
have occurred during testing. 
 
 b. Inventory major components. 
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 c. Photograph and document any such damage.  
 
5. DATA REQUIRED. 
 
5.1 Initial Inspection. 
 
 a. Background data of each item: 
 
  (1) Item nomenclature, model, serial number, manufacturer, etc. 
 
  (2) Inventory of major components.  Use sample list (Table 1) if an Inventory List is 
not provided. 
 
  (3) Environmental test history of the test item.  Has the test item been tested before? 
 
 b. Visually inspect the shipping package(s) and test item, and record the following: 
 
  (1) Any damage to the shipping package(s). 
 
  (2) Any damage to the test item or its accessory equipment including: 
 
  (a) Test item tears, broken accessories. 
 
  (b) Test item material deterioration. 
 
  (c) Manufacturing defects. 
 
  (d) Effects of moisture, spillage, mildew, or insect attack. 
 
  (e) Evidence of wear. 
 
 c. Shortages, such as: 
 
  (1) Missing accessories. 
 
  (2) Missing tools. 
 
  (3) Missing instructions. 
 
  (4) Missing components. 
 
 d. Photograph the following: 
 
  (1) Fully deployed shelter. 
 
  (2) Evidence of damage. 
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  (3) Manufacturer’s labels and instructions (safety (cautions, warnings, lifting), 
operation, maintenance, etc.) attached to the test item. 
 
5.2 Safety/Health. 
 
Record data as described in TOP 10-2-508: 
 
 a. Results of safety inspection and associated Risk Assessment Codes (RACs) (see 
Figure 1). 
 
 b. Mitigations and modifications, if any. 
 
5.2.1  Toxic Fumes.   
 
Record data as described in TOP 02-2-614: 
 
 a. Peak, stabilized concentrations, and times for each gas as indicated in the DTP. 
 
 b. Atmospheric conditions including temperature and relative humidity. 
 
 c. Time duration of tests. 
 
 d. Details of test conditions. 
 
 e.  Sampling probe(s), analyzer types, model serial numbers, calibration dates and 
manufacturer. 
 
 f.  Type of calibration gases used, manufacturer, lot number and concentration. 
 
5.3 Physical Characteristics. 
 
Record data as applicable: 
 
 a. Results of test item characteristics. 
 
 b. Results of material physical and chemical characteristics. 
 
 c. Results of transportability interface. 
 
 d. Results of interoperability and interface requirements. 
 
 e. Coding and legibility (clear, unclear). 
 
 f. Coding: 
 
  (1) Manufacturer’s name. 
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  (2) Number and date of contract. 
 
  (3) Date of manufacture. 
 
  (4) Type of shelter. 
 
Note:  When conducting competitive testing, adding the manufacturers’ names will restrict 
distribution of the document to For Official Use Only (FOUO).  
 
 g. Damage: 
 
  (1) To shipping packages. 
 
  (2) To test item/accessories. 
 
 h. Photograph the following: 
 
  (1) Evidence of damage. 
 
  (2) Manufacturer labels. 
 
5.4 Blackout/NIR. 
 
Record the following for each test item: 
 
 a. Test item identification number (TIIN). 
 
 b. Test site terrain (turf, rock, etc.). 
 
 c. Observer number (5 or 3, etc.). 
 
 d. Distance and marker at which light can be observed (100 m, 300 m). 
 
 e. Photograph of test item at each 45-degree marker. 
 
 f. Results of light leakage from ingress/egress tests. 
 
 g. Results of visual acuity test. 
 
 h. Results from luminance measurement. 
 
 i. Photograph of light locations. 
 
5.5 Roof Load. 
 
Record the following data as applicable: 
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 a. Initial height before applying weight. 
 
 b. Roof height after applying weight (initial deflection). 
 
 c. Roof height after 12 hr test period (total deflection). 
 
 d. Roof height after load is removed (deformation). 
 
 e. Any physical damage observed. 
 
 f. Photographs/video of test item. 
 
 g. Total weight applied (all calculations). 
 
5.6 Durability. 
 
For each test item, record: 
 
 a. TIIN. 
 
 b. Test site terrain (turf, sand, etc.). 
 
 c. Ambient temperature and wind velocity. 
 
 d. Test site weather conditions (clear, rain, snow, etc.). 
 
 e. Test site terrain condition (wet, frozen, dry, etc.). 
 
 f. Handwear used (gloves, arctic mittens, none). 
 
 g. Evidence of wear. 
 
 h. Photographs of any damages. 
 
5.6.1  Erection. 
 
For each erection, record: 
 
 a. Test site wind velocity and temperature. 
 
 b. Difficulties encountered, as applicable: 
 
  (1) Unpacking the test item. 
 
  (2) Assembling the frame. 
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  (3) Anchoring the test item. 
 
  (4) Assembling the vestibule. 
 
  (5) Installing accessory equipment. 
 
 c. Time required in minutes, as applicable: 
 
  (1) To unpack the test item. 
 
  (2) To assemble the frame. 
 
  (3) To assemble the vestibule. 
 
  (4) To anchor the test item. 
 
  (5) To install accessory equipment. 
 
  (6) For complete assembly. 
 
 d. List accessory equipment installed (light fixtures, desks, tables, etc.). 
 
 e. Determine adequacy of TM or instruction manual. 
 
 f. Determine adequacy of supplied tools. 
 
 g. List additional tools required (ladders, etc.). 
 
5.6.2  Striking. 
 
For each strike, record: 
 
 a. Test site wind velocity and temperature. 
 
 b. Time required in minutes, as applicable: 
 
  (1) To remove accessory equipment. 
 
  (2) To disassemble the vestibule. 
 
  (3) To disassemble the frame. 
 
  (4) To remove the anchoring stakes. 
 
  (5) For complete striking. 
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 c. Difficulties encountered, if applicable: 
 
  (1) Removing accessory equipment. 
 
  (2) Disassembling the vestibule. 
 
  (3) Disassembling the frame. 
 
  (4) Removing the anchoring stakes. 
 
  (5) Packing the test item for transport. 
 
 d. Adequacy of TM or instruction manual. 
 
 e. Adequacy of supplied tools. 
 
 f. Additional tools required. 
 
5.6.3  Adequacy of Crew Size. 
 
 a. Record the crew size recommend in the test plan.   
 
 b. Determine adequacy of crew size (enough, too many, too few). 
 
 c. Time for each erect/strike cycle. 
 
 d. Average time for 5.6.3c. 
 
 e. Smallest crew size that can erect/strike the shelter within a given time. 
 
5.7 EMI. 
 
Refer to TOP 01-2-511.  For each test item as applicable, record: 
 
 a. Test item identification number. 
 
 b. Test site building number. 
 
 c. Baseline data functionality check. 
 
 d. Type of test, (i.e. Conducted Emissions (CE), Conducted Susceptibility (CS), Radiated 
Emissions (RE), and Radiated Susceptibility (RS)). 
 
 e. Test data (i.e. radiation levels, frequency) and compliance. 
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5.8 Transportability. 
 
 a. Refer to TOP 01-2-500 for data requirements for the following: 
 
  (1) Slinging and Tie-down Attachments. 
 
  (2) Rail Transportability. 
 
  (3) Road Transportability. 
 
  (4) Air Transportability – Fixed Wing Internal. 
 
  (5) Air Transportability – Rotary Wing Internal. 
 
  (6) Air Transportability – Rotary Wing External. 
 
  (7) Air Transportability – Airdropped Materiel. 
 
 b. Vibration Shaker Table.  Refer to MIL-STD-810.  Record the following as applicable: 
 
  (1) Pre-test operational check. 
 
  (2) Longitudinal test results. 
 
  (3) Transverse test results. 
 
  (4) Vertical test results. 
 
  (5) Post-test operational check. 
 
  (6) Record any physical damages. 
 
  (7) Photographs of physical damages. 
 
  (8) Vibration profiles used. 
 
  (9) Instrumentation used. 
 
  (10) Calibration dates of instrumentation. 
 
 c. Shock/Transit Drop.  Refer to MIL-STD-810.  Record the following as applicable: 
 
  (1) Pre-Test operational check. 
 
  (2) Number of drops. 
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  (3) Height of drops. 
 
  (4) Description and photographs of any damage. 
 
  (5) Post-test operational check. 
 
  (6) Instrumentation used. 
 
  (7) Calibration dates of instrumentation. 
 
5.8.1  Rail Impact. 
 
Refer to TOP 01-2-501.  Record the following as applicable: 
 
 a. Pre-test operational check. 
 
 b. Video of test item at 6.4, 9.6 and 13 km/hr speeds (4, 6 and 8 mph). 
 
 c. Desired and actual speed comparison. 
 
 d. Description and photographs of any damage. 
 
 e. Tie-down point locations on test item. 
 
 f. Post-test operational check. 
 
 g. Instrumentation used. 
 
 h. Calibration dates of instrumentation. 
 
5.9 Environmental. 
 
Refer to MIL-STD-810.  Record the following as applicable: 
 
 a. Type of exposure (Hot, Cold, Wind, Rain, Blowing Sand/Dust, etc.). 
 
 b. Test temperatures. 
 
 c. Duration of exposure. 
 
 d. Test item configuration. 
 
 e. Critical item components. 
 
 f. Additional data to satisfy equipment specifications or requirements documents. 
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 g. Temperature versus time plots. 
 
 h. Description and photographs of any damage that may occur. 
 
 i. Instrumentation used. 
 
 j. Calibration dates of instrumentation. 
 
Note:  For high/low temperature characteristics of each test item, average all readings for each 
thermocouple to determine the mean temperature of the test item at predetermined intervals.  
Average the mean temperatures for all test periods to determine the mean test temperature for the 
shelter.  Compare the test results. 
 
5.10 HFE. 
 
Record data as described in TOP 01-2-610. 
 
5.11 RAM.   
 
Record data as described in Military Handbook (MIL-HDBK) 78118. 
 
 a. For scheduled maintenance, record: 
 
  (1) Time of maintenance (day, month, year). 
 
  (2) Type of maintenance (weekly, monthly, etc.). 
 
  (3) Procedures performed. 
 
  (4) Equipment or material deficiencies and causes, if possible. 
 
  (5) Adequacy and accuracy of TM or maintenance instructions. 
 
 b. Describe any equipment deficiencies and possible causes. 
 
 c. Describe adequacy of the interchangeability of parts for replacement operations. 
 
 d. Describe inadequate or inaccurate technical or maintenance instructions in the TM. 
 
5.12 Final Inspection. 
 
Record the following as applicable: 
 
 a. Results of visual inspection. 
 
 b. Inventory of major test items. 
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 c. Photographs of any damage. 
 
6. PRESENTATION OF DATA. 
 
 a. Summarize and evaluate data obtained for each performance characteristic for each 
test item.  Use appropriate charts, tables, and graphs to summarize test data.  Give special 
consideration to any condition or circumstance that may have contributed to any test result. 
 
 b. When applicable, compare data for each performance specification with customer 
requirements to determine if the requirements were met/not met.  Summary of test data, 
requirements, and any other pertinent information should be documented in the final report. 
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APPENDIX A.  ABBREVIATIONS. 
 

ANSI American National Standards Institute 
AR Army Regulation 
ASTM American Society for Testing and Materials 
ATC U.S. Army Aberdeen Test Center 
CBC cargo bed cover 
CE conducted emissions 
CG center of gravity 
CRAF Civil Reserve Air Fleet 
CS conducted susceptibility 
DTP Detailed Test Plan 
EMI electromagnetic interference 
FOUO For Official Use Only 
H height 
HFE Human Factors Engineering 
HHAR Health Hazard Assessment Report 
ISO International Organization for Standardization 
L length 
MIL-HDBK Military Handbook 
MIL-STD Military Standard 
MSDS Material Safety Data Sheets 
NCSL National Conference of Standards Laboratories 
NIR near-infrared 
NVG night vision goggles 
RAC Risk Assessment Code 
RAM Reliability, Availability, and Maintainability 
RE radiated emissions 
RS radiated susceptibility 
S arc length 
SAR Safety Assessment Report 
TIIN test item identification 
TM Technical Manual 
TOP Test Operations Procedure 
USAF U.S. Air Force  
W width 
WBGT Wet Bulb Global Temperature 
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APPENDIX B.  SYSTEM SAFETY VERIFICATION CHECKLIST. 
 

ELECTRICAL SAFETY 
ISSUE YES NO NA 

  1.  Are operating personnel protected from accidental contact with voltages in 
excess of 30 volts? 

    

  2.  Does each contact, terminal, or like device, having voltages between 70 and 
500 volts, rms or DC, with respect to ground, have barriers or guards to 
minimize accidental contact by operating or maintenance personnel? 

   

  3.  Are barriers or guards that protect terminals or like devices exhibiting 70-500 
volts, clearly marked to indicate highest voltage encountered upon its 
removal? 

    

  4.  Are portions of assemblies operating at potentials above 500 volts, rms or 
DC, completely enclosed from the remainder of the assembly, and is the 
enclosure provided with non-bypassable interlocks? 

    

  5.  Are enclosures for potentials, which exceed 500 volts, marked "DANGER, 
HIGH VOLTAGE, XXX VOLTS", in white on a red background? 

    

  6.  Do all circuits and capacitors discharge to 30 volts or less within more than 
two seconds after power is removed? 

    

  7.  If the answer to question 6 is No, are the high-voltage capacitors or circuits 
automatically discharged when the case or rack is opened? 

    

  8.  Are test points provided in equipment where measurement of potentials in 
excess of 300 volts is required? 

    

  9.  Are test points designed to require plug-in, not clamp-on, test instruments?     
10.  Are green indicator lamps provided to indicate "power on"?     
11.  Is sufficient space provided between shield endings and exposed conductors 

to prevent shorting or arcing? 
    

12.  Are electrical conductors designed to prevent insertion of the wrong plug into 
a receptacle or any other mating unit? 

    

13.  Are plugs and receptacles coded and marked to clearly indicate mating 
connectors where those of similar configuration are in close proximity? 

    

14.  Are plugs and receptacles designed to preclude electrical shock and burns 
while being disconnected? 

    

15.  Are male plugs de-energized when disconnected?     
16.  Are dissimilar plug/receptacle pairs used in units containing explosives?     
17.  When equipment is designed to operate on more than one type of input 

power, does the connector design prevent connection or use of improper 
power? 

    

18.  Are single-phase power cables properly color coded:  black: hot, white: 
neutral, green: ground? 

    

19.  Are three-phase power cables coded as in Question 18, above, with the 
second and third phases in red and blue, respectively? 

    

20.  Are meter terminals protected from voltages of 70 volts or more?     
21.  Do probes that are part of or accessories to the equipment contain safety 

guards that prevent contact with the tip and is the length of the exposed 
portion of the tip not more than 0.75 inches?  (This question does not apply if 
the voltages to be measured are less than (a) 30 volts rms, (b) 60 volts DC, or 
(c) 24.8 volts DC interrupted at a rate of 10 Hz to 200 Hz.) 

    

22.  Are current and voltage overload protection devices provided?     
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ELECTRICAL SAFETY (CONT) 
ISSUE YES NO NA

23.  Except for antennas and transmission line terminals, are all external parts, 
surfaces, and shields at ground potential at all times? 

    

24.  Is the path from the equipment to ground continuous and permanent?     
25.  Is the ground wire color-coded green or green with yellow stripes?    
26.  Does the ground have capacity to safely conduct any currents that might be 

imposed thereon? 
    

27.  Is the ground wire separate from electrical circuits, i.e., not tied to neutral?     
28.  Has a test been conducted to determine the amount of leakage current on the 

grounding conductor?  If Yes, indicate the amount of current, in milliamperes, 
that was measured. 

    

29.  Is the impedance of the path from the equipment tie point to ground 
sufficiently low to limit the potential drop and to allow the operation of 
overcurrent devices in the circuits? 

    

30.  Does the path from the equipment tie point to ground have sufficient 
mechanical strength to minimize accidental ground disconnection? 

    

31.  Is the ground connection to the chassis or frame secured by one of the 
following:  spot welded terminal lug, soldering lug, screw, nut, and 
lockwasher? 

    

32.  On transmitting equipment, is a grounding stud provided that permits 
attachment of a portable shorting rod? 

    

33.  Except for radio frequency (RF) voltages, are antenna and transmission 
terminals at ground potential? 

    

34.  Do convenience outlets automatically ground the mated plugs of metal-cased 
portable tools and equipment? 

    

35.  Are both the phase and neutral supply voltage lines not connected to the 
chassis? 

    

36.  Are wires and cables supported and terminated to prevent shock and fire?     
37.  Are DC power connections color coded and marked for polarity?     
38.  Does the main power switch cut off all power to the complete equipment?     
39.  Is the main power switch clearly identified?     
40.  Is the main power switch located on the front panel?     
41.  Is physical protection provided from accidental contact with the power input 

side of the main power switch and the incoming power line connections? 
    

42.  Are power switches located such that they cannot be operated by accidental 
contact? 

    

43.  Are switches provided to deactivate mechanical drive units without 
disconnecting other parts of the equipment? 

    

44.  Are means provided to cut off power while installing or replacing an item of 
equipment or an assembly or part thereof? 

    

45.  Are emergency controls readily accessible and clearly identified?     
46.  Does the equipment use batteries?  If yes, indicate whether batteries are the 

primary or backup power source. 
    

47.  Is the battery in the Government inventory?  If yes, indicate the battery's 
nomenclature, e.g., BA-xxx, BB-xxx, etc. 

    

48.  Can the battery enclosure or box prevent injury or damage in the event of a 
violent gas venting or rupture of the battery cells? 
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49.  Are battery compartments vented?     
MECHANICAL SAFETY HAZARD 

ISSUE YES NO NA
  1.  Are safety covers provided for exposed gears, cams, levers, fans, and belts?     
  2.  Are self-locking or other fail-safe devices incorporated into expandable and 

collapsible structures, such as shelters, jacks, masts, and tripods, to prevent 
accidental or inadvertent collapsing or failing? 

    

  3.  Are positive means provided to prevent mismating of fittings; couplings; fuel, 
oil, hydraulic, and pneumatic lines; and mechanical linkages? 

    

  4.  Are doors and drawers and associated catches, hinges, supports, fasteners, and 
stops designed to prevent accidental injury? 

    

  5.  Is the installed equipment free of overhanging edges and corners that may 
cause injuries? 

    

  6.  Is the equipment likely to remain upright under normal use and in strong wind, 
considering its means of support and center of gravity? 

    

ENVIRONMENTAL SAFETY HAZARD 
ISSUE YES NO NA

  1.  Is the temperature of all exposed parts less than 60 oC, when the ambient 
temperature is 25 oC, regardless of the condition of operation? 

    

  2.  Is the temperature of front panels and operating controls less than 49 oC, when 
the ambient temperature is 25 oC, regardless of the condition of operation? 

    

  3.  Is the release of toxic, corrosive, or explosive fumes or vapors prevented?     
  4.  Are the outer coverings of cables, wires, and other components free of glass 

fiber materials? 
    

OTHER SAFETY HAZARD 
ISSUE YES NO NA

  1.  Are there provisions to prevent injury from implosion of cathode ray tubes?     
  2.  Is equipment designed to prevent accidental ignition of hazardous 

atmospheres?  (Applicable to equipment that is intended for use in 
atmospheres of explosive gas or vapors, combustible dusts, or ignitable fibers 
and flyings.) 

    

  3.  Is a shut-down device or an alarm provided to prevent injury or equipment 
damage? 

    

  4.  Is there adequate separation between critical warning lights and other lights?     
  5.  Are audible warning signals distinguishable from other sounds under normal 

operating conditions? 
    

  6.  Are warning circuits separate from control circuits?     
  7.  Is the display lighting of aircraft electronics (avionics) compatible with the use 

of night vision goggles (NVG)? 
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APPENDIX C.  MOON RISE/SET AND ASTRONOMICAL TWILIGHT HOURS. 
 

 
 

Moon Set in Edgewood Maryland at 1302 on 21 January 2009. 
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Astronomical Twilight ends in Edgewood Maryland at 1847 on 21 Jan 2009 
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